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ABSTRACT 

A technique f o r  the  determination of the frequency res-  
ponse of an electrochemical system between 1 Hz and 1 0  Hz i s  des- 
cr ibed and appl ied t o  the scudy of the anodic oxidat ion of hgdro- 
carbons. Spec ia l  emphasis i s  placed upon the treatment of da ta  
i n  the frequency domain. Thus, i t  is  shown tha t  the  combined use 
of s p e c i f i c  frequency func t ions  of  the real and imaginary par t s  
of the measured impedance as well as the phase angle,  magnitude 
and Argand func t ions  c o n s t i t u t e  a powerful method t o  e s t a b l i s h  
an equivalent e l e c t r i c  c i r c u i t  f o r  hydrocarbon oxidation, I n  
addi t ion ,  the concept of t o t a l  e lec t rode  impedance i s  used t o  
prmit the eva lua t ion  of t h e  double l a y e r  capaci ty  i n  the presence 
of the e lec t rode  reac t ion .  It i s  shown tha t  appropriate  treatment 
of frequency response data obtained over a wide enough frequency 
range allows a unique c i r c u i t  t o  be obtained under the p a r t i c u l a r  
conditions of the experiment. The equivalent  e l e c t r i c  c i r c u i t  
thus es tab l i shed  i s  compared with those obtained from an analysis  
of the  reac t ion  schemes which have been proposed by o t h e r  workers. 
I n  t h i s  respect ,  t h e  method of e s t a b l i s h i n g  equivalent  c i r c u i t s  
representa t ive  of a given reac t ion  scheme i s  discussed i n  detail  
and it i s  shown t h a t  each mechanism has a unique c i r c u i t .  The 
v a r i a t i o n  of impedance as a funct ion of p o t e n t i a l  and of reactant  

r e a c t i o n  mechanism a t  d i f fe ren t ,  s teady-state  po ten t ia l s .  
1 gas is  s tudied al lowing the  p x s i b i l i t g  of detec t ing  changes i n  
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